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Aims

 

Previous studies of the prescription patterns of psychotropic medications in patients
with schizophrenia have highlighted a high rate of antipsychotic polypharmacy, but
data in Asia are sparse. This study seeks to examine the prevalence of antipsychotic
polypharmacy in patients with schizophrenia and compare the differences between
patients receiving one 

 

vs.

 

 those receiving more than one antipsychotic.

 

Methods

 

Antipsychotic prescription for a sample of 2399 patients with schizophrenia from six
countries and territories was evaluated. Daily doses of antipsychotic medications were
converted to standard chlorpromazine equivalents (CPZ).

 

Results

 

Antipsychotic polypharmacy was found in 45.7% (

 

n

 

 = 1097) of the patients with
wide intercountry variations. Polypharmacy was associated with male gender [odds
ratio (OR) 1.24, 95% confidence interval (CI) 1.06, 1.46, 

 

P

 

 

 

<

 

 0.01], advanced age
(

 

t

 

 = 

 

-

 

7.81, d.f. = 2396, 

 

P

 

 

 

<

 

 0.001), psychiatric hospital setting (OR 1.34, 95% CI
1.11, 1.62) as well as higher daily CPZeq doses (411.47 

 

vs.

 

 983.10 CPZeq day

 

-

 

1

 

,
z = 

 

-

 

25.94, 

 

P

 

 

 

<

 

 0.001), anticholinergic use (OR 3.17, 95% CI 2.65, 3.79, 

 

P

 

 

 

<

 

 0.001)
and less use of an atypical antipsychotic drug (OR 0.83, 95% CI 0.71, 0.98, 

 

P

 

 

 

<

 

 0.05).
On multivariate analysis, country, age and duration of illness were significantly asso-
ciated with antipsychotic polypharmacy.

 

Conclusion

 

This study highlighted the wide intercountry variations of antipsychotic polypharmacy
which are likely to be influenced by a complex combination of clinical, setting, cultural
and personal practice factors, requiring more research.

 

Introduction

 

Previous studies of the prescription patterns of antipsy-
chotic drugs in patients with psychotic disorders includ-
ing schizophrenia have revealed widely variable rates

(13–90%) of antipsychotic polypharmacy, defined as the
use of more than one antipsychotic [1–5]. The wide
variation in the rates of combination antipsychotic ther-
apy between countries has been attributed to differences
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in healthcare systems affecting availability and eco-
nomic cost of antipsychotics [6], local prescription tra-
ditions and culture as well as personal experience and
choice [7]. Antipsychotic polypharmacy is associated
with more frequent use of adjunctive medications such
as anticholinergic drugs [8], higher daily dosing [9],
higher rate of adverse effects and underutilization of
atypical antipsychotic medications [3, 4]. There has
been a constant call for more rational psychopharmaco-
therapy [10, 11] in the management of patients with
schizophrenia, with the purpose of optimizing the treat-
ment without compromising on the side-effect burden
as well as its impact on the patients’ quality of life.

Several multicentre surveys have examined the issue
of antipsychotic polypharmacy in Europe and the USA
[3, 9, 10, 12]. To the best of our knowledge, there has
been no large, systematic study elucidating its compar-
ative prevalence in Asia. Hence the current study aims
to evaluate the prevalence of antipsychotic polyphar-
macy in patients with schizophrenia in East Asia and
compare patients given one antipsychotic with those
given more than one antipsychotic with respect to a host
of sociodemographic and clinical variables.

 

Methods

 

Design and participants

 

A cross-sectional, case record audit study was con-
ducted in July 2001 involving a sample of 2399 inpa-
tients diagnosed with schizophrenia at 32 centres in six
East Asian countries and territories (China, Hong
Kong, Japan, Korea, Singapore, and Taiwan) using a
standardized data collection form. Previous reports had
also compared the prescription patterns of inpatients
with schizophrenia among psychiatric units in countries
with different socio-cultural backgrounds and psychiat-
ric traditions as well as patients of different ethnicities
[10, 13]. The rationale for the collection of such inter-
national data is supported by the current widespread
acceptance of the DSM-IV [14] and ICD-10 [15] which
had led to a greater consistency in the diagnosis of
schizophrenia. The data were collected from the inpa-
tient psychiatric units serving a defined population
within a corresponding catchment area: the Institute of
Mental Health, Beijing Medical University (Beijing,
China), the Prince of Wales Hospital, Chinese Univer-
sity of Hong Kong (Hong Kong), the Department of
Psychiatry, Kobe University School of Medicine (Kobe,
Japan), the Seoul National Hospital (Seoul, Korea), the
Institute of Mental Health (Singapore) and Department
of Psychiatry, Kaohsiung University (Kaohsiung
County, Taiwan).

Patients who were selected fulfilled the diagnostic
criteria for schizophrenia according to the ICD-10 or
DSM-IV. One hundred and fifty medical records were
excluded from analysis as the demographic, medical or
drug treatment data were incomplete. Five consensus
meetings were held before the study to discuss issues
related to methodological issues such as data collection
and uniform data entry. Background information col-
lected from the case records included age, gender,
duration  of  illness,  treatment  setting  and  type  and
dose of psychotropic medications prescribed by the
psychiatrists.

Daily doses of antipsychotics, including depot antip-
sychotics, were converted to approximate chlorprom-
azine equivalents (CPZeq) using published guidelines
[16–18]. The study was approved by the Research and
Ethics Committees of all the co-ordinating centres.

 

Statistical analysis

 

Averages are reported as means 

 

±

 

 standard deviation
(SD), and relative risks are reported as odds ratios (OR)
with their 95% confidence intervals (CIs). Analyses
were performed with the Statistical Package for Social
Sciences (SPSS) version 11.0 (SPSS Inc., Chicago, IL,
USA). The normality of distributions of continuous
measures was checked with the Kolmogorov–Smirnov
one-sample test. Differences between groups were
tested by Student’s 

 

t

 

-test and one-way 

 

ANOVA

 

 for
normally distributed data, Mann–Whitney 

 

U

 

-tests for
non-normally distributed continuous data, and by con-
tingency tables (

 

c

 

2

 

) for categorical variables. Multiple
logistic regression was carried out to adjust for relevant
covariates and to determine the predictors of antipsy-
chotic polypharmacy. Statistical significance was set at
two-tailed 

 

P

 

 

 

<

 

 0.05.

 

Results

 

Demographic and clinical characteristics

 

The case records of 2399 patients were examined.
Table 1 presents the demographic and clinical character-
istics of the sample. Overall, antipsychotic polyphar-
macy was found in the treatment regimens of 45.7%
(

 

n

 

 = 1097) of the patients, being most common in Japan,
followed by Singapore, Korea, China, Taiwan and Hong
Kong. Using Hong Kong as a reference, antipsychotic
polypharmacy was more likely to occur in Japan (OR
26.89, 95% CI 14.61, 49.49, 

 

P

 

 

 

<

 

 0.001), Singapore (OR
17.33, 95% CI 9.22, 32.54, 

 

P

 

 

 

<

 

 0.001), Korea (OR 4.03,
95%  CI  2.18,  7.42,  

 

P

 

 

 

<

 

 0.001)  and  China  (OR  2.46,
95% CI 1.34, 4.52, 

 

P

 

 

 

<

 

 0.01). The three antipsychotics
most  commonly  prescribed  in  cases  of  polypharmacy



 

K. Sim et al.

 

180

 

58

 

:2

 

Br J Clin Pharmacol

 

in the following countries were: Japan (haloperidol,
levomepromazine, chlorpromazine), Singapore (chlor-
promazine, haloperidol, trifluoperazine), Korea (chlor-
promazine, haloperidol, risperidone), China (clozapine,
risperidone, chlorpromazine), Taiwan (haloperidol,
chlorpromazine, haloperidol decanoate) and Hong Kong
(trifluoperazine, sulpiride, chlorpromazine).

Figure 1 shows the number of antipsychotics pre-
scribed in the participating countries and territories.

 

Correlates of antipsychotic polypharmacy

 

Table 2 compares the characteristics of patients receiv-
ing one antipsychotic with those receiving more than
one antipsychotic. Being on a polypharmacy regime was
associated with advanced age, male gender, treatment in
a psychiatric hospital setting (as opposed to a general
hospital psychiatric unit), increased use of anticholin-
ergic as well as decreased use of atypical antipsychotic
medications.

Using multiple logistic regression analysis and
adjusting for covariates (country, age, gender, duration
of illness, psychiatric hospital treatment setting and
atypical antipsychotic use), factors that were signifi-
cantly associated with antipsychotic polypharmacy

 

Table 1

 

Demographic and clinical characteristics (

 

N

 

 = 2399)

 

N

 

Japan
627

Singapore
300

Korea
442

China
611

Taiwan
311

Hong Kong
108

 

P

 

-value

 

Age (years)

 

Mean 52.9

 

b,c,d,e,f

 

46.2

 

a,c,d,e

 

39.1

 

a,b,f

 

38.5

 

a,b,f

 

38.2

 

a,b,f

 

45.4

 

a,c,d,e

 

<

 

0.001†
SD 13.5 10.8 9.5 12.9 10.8 13.5

 

Gender

 

Male (%) 58.4 58.7 57.0 50.9 55.6 58.3 NS
Female (%) 41.6 41.3 43.0 49.1 44.4 41.7

 

Duration of illness (%)

 

<

 

1 year 2.7 1.3 3.9 11.5 1.0 0

 

<

 

0.001‡
1–5 years 6.7 7.3 12.0 20.4 12.8 7.4
6–10 years 7.9 18.3 25.8 15.1 25.7 13.9
11–20 years 16.9 41.0 40.7 24.8 34.9 25.9

 

>

 

20 years 65.8 32.0 17.7 28.1 25.7 52.8

Antipsychotic 78.6

 

b,c,d,e,f

 

70.3

 

a,c,d,e,f

 

35.5

 

a,b,d,e,f

 

25.2

 

a,b,c,f

 

22.2

 

a,b,c

 

12.0

 

a,b,c,d

 

<

 

0.001‡
polypharmacy (%)

Atypical antipsychotic 50.4

 

b,c,d

 

6.7

 

a,c,d,e,f

 

37.1

 

a,b,d

 

64.0

 

a,b,c,e,f

 

48.6

 

b,d

 

46.3

 

b,d

 

<

 

0.001‡
anticholinergic use (%)

Treatment setting 78.0

 

d

 

82.0

 

d,e

 

76.0

 

d

 

34.7

 

a,b,c,e,f

 

61.4

 

b,d

 

50.0

 

d

 

<

 

0.001‡
(Psychiatric hospital, %) 78.1 100.0 38.7 67.3 100.0 100.0

 

<

 

0.001‡

†

 

P

 

-values derived from 

 

ANOVA

 

 test.

 

 

 

‡

 

P

 

-values derived from 

 

c

 

2

 

 

 

test.

 

 

 

a,b,c,d,e,f

 

Significant differences in

 

 post hoc 

 

analysis when compared
with Japan, Singapore, Korea, China, Taiwan and Hong Kong, respectively.

 

Figure 1

 

Number of antipsychotics prescribed. 

 

 # =

 

 1, 

 

 

 

# = 

 

2,  # ≥ 3 
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were country, younger age and longer duration of
illness.

Discussion
We found that the prevalence of antipsychotic polyphar-
macy was high in some parts but low in other parts of
East Asia, highlighting significant intercountry varia-
tions in this prescription practice. Polypharmacy was
associated with sociodemographic features (age, being
male), clinical features (longer duration of illness, psy-
chiatric hospital setting) and medication use (increased
anticholinergic and decreased atypical antipsychotic
use).

The wide intercountry rates of antipsychotic polyp-
harmacy are consistent with those reported in the liter-
ature [3]. The high rate of antipsychotic polypharmacy
in Japan (78.6%) within this study is comparable to the

findings of Ito et al. [1], who reported that up to 90% of
patients with schizophrenia in several public hospitals
were receiving combination antipsychotic therapy. The
similar high rate in Singapore (70.3%) was slightly
greater than that found in an earlier study (59.0%) [19],
suggesting that such a trend persists over time for
patients with schizophrenia admitted to a psychiatric
hospital.

The higher rates of antipsychotic polypharmacy may
be related to the treatment setting, since a psychiatric
hospital has a higher likelihood of admitting more seri-
ously ill patients compared with a general hospital
psychiatric unit. The combination of more than one
antipsychotic may be an attempt at preventing the rapid
escalation of the dose of any single medication [20] or
as an alternative towards the management of treatment
unresponsiveness or partial response [21]. However, in

Table 2
Comparison of characteristics between patients on one antipsychotic (NP) and patients on more than one antipsychotic (P)

NP (n = 1302) P (n = 1097) Test statistic P

Age (years) t = -7.81,

d.f. = 2396

<0.001

Mean 41.66 45.93
SD 13.74 12.82

Daily CPZeq (mg day-1) 411.47 983.10 Z = -25.94 <0.001

Duration of illness* c2 = 68.28 <0.001
<1 year 78 (6.00) 33 (3.00)
1–5 years 199 (15.30) 103 (9.40)
6–10 years 251 (19.30) 152 (13.90)
11–20 years 369 (28.30) 324 (29.50)
>20 years 405 (31.10) 485 (44.20)

OR (95% CI) P

Gender*
Female 606 (46.50) 452 (41.20) 1.00
Male 696 (53.50) 645 (58.80) 1.24 (1.06, 1.46) <0.01

Treatment setting
General hospital 363 (72.10) 245 (22.30) 1.00
Psychiatric hospital 939 (27.90) 852 (77.70) 1.34 (1.11, 1.62) <0.01

First admission*
No 1058 (81.26) 898 (81.90) –
Yes 244 (18.74) 199 (18.10) – NS

Medication use*
Atypical antipsychotic 620 (47.60) 472 (43.00) 0.83 (0.71, 0.98) <0.05
Anticholinergic drugs 678 (52.10) 850 (77.50) 3.17 (2.65, 3.79) <0.001

CPZeq, Chlorpromazine equivalents. *The figures are number of patients with percentage in parentheses.
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this study the rates of antipsychotic polypharmacy in
Taiwan and Hong Kong were considerably lower com-
pared with the other countries despite their patients
being recruited from psychiatric hospitals, suggesting
that other factors also are likely to be important, includ-
ing local prescribing traditions and cultural factors.

Polypharmacy may indicate a slow cross-tapering
from one antipsychotic to another, or that patients were
stuck in the combination during the process of cross
titration of polypharmacy [5, 22]. The association of
antipsychotic polypharmacy with male gender may also
reflect the biases and perception of clinicians in expect-
ing male inpatients to present with a greater severity of
illness, agitation, aggression, or that they are physically
better able to tolerate combination antipsychotic therapy
despite  the  lack  of  evidence  to  support  such  assump-
tions [23–25]. The association of polypharmacy with
increased age of the patients on univariate analysis, in
tandem with a greater length of illness, indicated a
longer period of exposure to antipsychotics which could
elevate the risk towards the development of adverse
effects, especially extrapyramidal side-effects. The
increased use of anticholinergic drugs in association
with polypharmacy in this study could be for the man-
agement and prophylactic treatment of these extrapyra-
midal effects, although not without its own distressing
adverse effects such as urinary retention, constipation
and dry mouth. Moreover, the possibility of drug–drug
interactions increases with each added drug and can
eventually have a negative impact on treatment adher-
ence, potentially leading to more relapses and rehospi-
talizations [26].

The association of polypharmacy with less use of an
atypical antipsychotic further increases and compounds
the side-effect burden. To a certain extent, the prescrip-
tion of these second-generation antipsychotics depends
on their availability and affordability in a particular
treatment setting which can be related to the nature of
the different healthcare delivery systems. For example,
at the time of the study, risperidone was a nonsubsidized
drug in Singapore and clozapine was not available in
Japan but frequently prescribed in China. Similarly,
zotepine was only available in Japan, Taiwan and Korea,
but not in the other centres. However, when using an
atypical antipsychotic, clinicians must also take into
account the likely onset of adverse effects such as dys-
lipidaemias, impaired glucose tolerance, diabetes melli-
tus and weight gain [27, 28].

Recently, some clinicians have proposed ‘rational’
antipsychotic polypharmacy [20, 29]. Theoretical
rationales for the use of combination antipsychotic ther-
apy include boosting the effectiveness of monotherapy

[30], optimizing the dopamine-2 receptor occupancy in
refractory patients, targeting a diverse range of receptors
other than just the dopamine receptors [21] as well as
in treatment of patients with partial, inadequate or no
response based on pharmacokinetic and pharmacody-
namic considerations [29]. Antipsychotic polypharmacy
in such instances may lead to better symptom relief and
functional outcomes with minimization of side-effects
associated with higher doses of any single drug. How-
ever, further qualitative and quantitative studies are
needed to elucidate the nature of the interactions
between the antipsychotics prescribed in combinations.

There were several limitations to this study. First, the
formal rating of clinical features such as psychopathol-
ogy and adverse effects was not performed, as this was
a clinical audit study. Second, the cross-sectional nature
of the study did not allow drawing any definite conclu-
sions regarding causality between antipsychotic polyp-
harmacy and its correlates. Third, the findings may not
be generalizable to patients seen in the community or
outpatient treatment settings.

In conclusion, antipsychotic polypharmacy is a prev-
alent prescribing practice in the management of patients
with schizophrenia in East Asia, showing wide varia-
tions across this region. There is probably a complex
interplay of factors influencing this prescription trend
which include clinical, social and cultural factors. This
study will hopefully stimulate further research to exam-
ine factors and pathways influencing this prescribing
practice with the potential to improve the management
of patients.

The study was supported by research funds from the
Institute of Mental Health, Department of Research,
Singapore (Grant 013/2001), Japan Society for Promo-
tion of Science, Japan, and Bureau of National Health
Insurance, Taiwan and (D0H90-NH-010).
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